The CSPAD can be operated at room temperature, offers 14bit
on chip digitization with a purely digital data interface, and scaling modularity. These important characteristics make it an effective choice for designing detector variants that are optimized for a range of experiments and applications.
One of the fIrst spin-off detectors based on this proven CSPAD platform is the CSPAD-140k: a 140 kilopixel detector, with an active area of approximately 4x4cm 2 and four ASICs, bundled in a small, inexpensive and easy-to-deploy package (see Fig. 1 978-1-4673-2030-6/12/$3l.00 ©20 12 IEEE Synchrotron Radiation Lightsource (SSRL) and at the Argonne Advanced Photon Source (APS), and will soon be used for an experiment at the Spring-8 Angstrom Compact free electron LAser (SACLA). In this paper we report applications at LCLS only. Fig. 1 The full CSpad-140k kit consists of the detector module with 140kpixels, data fiber, power cable, interface box and a chiller for water cooling.
II. 140K CAMERA DESCRIPTION
The central component of the CSPAD platform is the hybrid pixel detector ASIC with 194x185 pixels of 110x1lOwn 2 size.
Two ASICs are bumped to a single monolithic silicon pixel array, resulting in a 2x1 module of 388x185 pixels. This module is the building block of all CSP AD cameras. The CSP AD-140k uses two of those glued to a carrier, building up a 2x2 module with a total of ca. 140 kilopixels.
The hybrid pixel design enables electronic shuttering. At LCLS beamlines integration time of CSP AD can be as short as a microsecond and therefore the detector can operate at room temperature without performance degradation from leakage current. For operation in vacuum, the temperature is stabilised by water-cooling. The design also supports utilisation of a Peltier element to cool the detector in applications which need longer integration times like experiments at synchrotrons.
The 140k-module uses a fIber-optical interface to transfer data to the data acquisition system. Power and triggering use a 26pin DSUB connector. These features make a small but robust interface facilitating the deployment of the detector in an experimental chamber.
III. CSP AD l40K ApPLICA nONS AT LCLS
An application where the CSP AD-140k has proven its versatility is as detector in a spectrometer configuration. Figure 2 shows the detector installed in this configuration into the CXI instrument at LCLS [4] . In particular the picture shows the setup just before the installation of the wavelength diffractive elements into the vacuum chamber.
Another example of spectrometer setup is depicted in Figure   3 . The drawing shows how the CSP AD-140k will be integrated into a Thomson scattering spectrometer to be used at the MEC instrument of LCLS. In this experiment the CSPAD-140k, capable of 120Hz readout rate, will replace a slow CCD camera. These examples show how the compact design of this camera allows its integration in space-challenging setup, such as in tight and crowded vacuum chambers.
Another case, different from the previous ones, where this characteristic of the detector has been relevant is shown in Fig. 2 The eSPAD-140k is used as a detector in a wavelength-dispersive x-ray spectroscopy setup for fluorescence signal analysis during a protein nanocrystallography experiment Fig. 3 The eSPAD-140k can be used in a x-ray Thomson scattering spectrometer to substitute a low frame rate eeD with a 120Hz capable detector. 
